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^ (57) Abstract: An electrical stimulating device for directly giving an electrical stimulus to a great many nerve cells outside the 
^ organism efficiently without damaging the cells. The device is characterized in that it comprises a first positive or negative electrode 
that extends from one side of a culture vessel in which culture cells are placed to the distance where the electrode is out of contact 
1/^ with the culture cells or in contact therewith and a second positive or negative electrode that extends from the other side of the culture 
^ vessel to the distance where the electrode is out of contact with the culture cells or in contact therewith, and in that an electric field 
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for stimulating the cells is produced by the first and second electrodes. 
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#V>£V^^#fc*, _hlB (2) <D#ifeT?Bu ««aS«-bK:i(5*-C$ 5 

j^3©«&W*U»«:-5-*.5 - t SrJLfciJ U *?Hl^t5luIo 

fiPfe, *»WKU:*ttf, «^fflJfe£A*t3fc **>e>WIB«« 
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gift, $g— ©tfig^P]I©!J (/h§D T^<9, fZOlffi^-^:© 
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men. PMApj#}££6=~-i^y ^(Dp^s-stmftm&TFi-o 

MMm~ ~ — * ^^t^^J^^^^^W^ £ 7 D I V (days in vitro) "C^N R G 0 
M^^-n^ ytt^ot^iiNRG 
itttfcofc (EIA) 0 ^^r— 7W^— ; 6 0 Mm 

v-a ^Ufck<D£ L^V^^)<D^uO^^•CI|lL^ PMAT* 6 0 9tW$\W U ^ 

h&SD S-PAGET?#fi?U 7* V h£#i-ErbB4 
#:-e^efcl^bfc^, ^^^*^dv'>'^:#: (4G10) X^mVtc 0 18 0k 
DOfn^!) V^bfc^^K^iJ^i^^WUfc (IHB) 0 ^Mil:PN 

^bfcM^^^- — GC (f7^7i^i/a ^L&V^2|MJ3&h ^ 
tGC (b7^7x^^a ^LfdSMBJ^) ^£>HI)fcLfc„ ^m^iac^^J 

@Dtit /^Jl«Mla^ffiv^T, creb- y >mh*mfr#> 

r^kftmi&x'ttmvtc (5~iom mmm^^--^^^h(D^wmM^a, 
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a > d : MM 

b, e :-<^^~ ( P EGFP-N3) 

c, f : p NRG — GF P 

'^^c^Oft ^^:*5V^TI^^^NRGS.U ? J|a^•^X.NRG^^f^*-f-efe ; 5o b 
RX$efrh(DmV5\%fes m^^mNRG^fj^DKlf^ttreiNRGO^^^U 
fd 0 ErbB CREB V ^MitT ZkZ&m VX , ERT$F\Z.&\,^X <? 

mftMfc&mte'T ^ y m@H^J^I^^UfCo E L YQKR V L TlB^JteJUHii 

^ v<Dm^^j<D±^{iSb-cvNfcio iB^j^^fctey ^>-a>k^y 

te^ ct 7" T — £ fcl £ S WliUli&^OT s: / K-C fc o fc„ 
HI 7 «^CJW»K:,fc 3 CREB- V ^SMbflH4S:^M-. 

b) 0 ^pcREB^m-^^i&^tf-^Ux £.ffl&mz-ttL,xmmkvtco 
b^^A^sttM^KiRtt^ (20ft) ^sath^ofcfo^s^b^o asiisc 

LfcHKd* ^ 3-5 fetDJE^rH-^: UfCo CREB P ^SMbOSW* 5 0 H z MWlX 

«5LJWafrSK ErbB4 (^^p >V y yt^tt^PMAipUt^i: «9 H3— <D%W;X 
mfeUfto /^^Afi, JKffiS^a — o^XtWE«[»IJ!a^*5VNTtt, ErbB4lC*f 
t5^j|©fn^y- y 5 0 H z <©*UjftT?fti*fc« - i: 

Sr^t-c ^n^^y>'IWbttPKC|a*3W-T?*>«H7lcJ:!J^ay^*tL*: 0 fa 
mzy^^^ffilrz (HIB) 0 IHCS.t^DT»fi N /MOT^JiS^^T^Wift 
#J&fc«fc5ifaj&mfc:, CREB y ^lfrfb&*feSBUfco jfc?itfll$/hjraMfl&^ m« 
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Full-NRG: ^frlb<DM%kXfc^& NRG %m®LMm^ h V 7 is a ^ Lfc„ 
Del-NRG : NRG ©T^ttt 197—216 £r:K£c£i2r, * 

h V 7 ^3 l/Vfc (^7 >^ 7x^i/a ; ~ 5 %) $J 5 X 1 0 7 

Jt-sNRG^M^tfto fctft^LTte, §]®flNRG©c»^ 

*&ifcfc«fc, NRG/3 l©^£IMft-f-5fn:NRG/3 1 #fc#«r/BV"-C * ^ 

^ayh^fTofc, ®G^i~a«9, 5 OH z £D»T§)iSNRGroi/^ 

Hl9te, DT^^^^iPCR^tCt^iLfeNMDA^GABAA^ 

0AT*k^ -T^lf hatl~2 10^1 OmMOKC 1 £:JlV^j^UfcJK*k 
jfoBJ&SrJBV^, NMDAS^GABAA^tfrt^^^ hM?ri^fCo 
»H^Ofci6^7DIV (days in vitro) ^51^Ufc 0 7 D I Vtll, m&B 
fl$tt*fc;£tTV^^> NMDA», NR2C, 2BR^GABAA^tf 
0 2i?-^3-=y ^InRNAI4i'>LtV^S 0 GABAASt*a l&tF-y 2mR 
NAS7D I VXte&W£tlX^tc 0 ^5/^-^tI»itRT-PC 
R(OV X/^-f A^a^^r^TofCo NR2CM^ 2t^yh^^I 

*5»*»re*Mll bfco n r 2 c^«x i . o ;&.tj? i o o h z mxfem £ 

tb(HIB), 1 0 OHzXfamZtltcWW-ZTTXtimxyv V? £tbfr 0 L/^U 
1. 0Hz T*Ol|i0ttTTXT1i5$< (^n ^ti^^ofc. ^ 26? 
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tt\ 0. 1-1 0Hz©»eNR2Ci>) *>3&<i£5i£*U i|JPIiTTXMS 
-C^n £frfc 0 1 0 0 H z -e©i|j)DiiT TXtMl^n ^ ^ ^^fc. 0. 
lHz;n = 6, lHz;n=18, 10Hz;n=10 N 50Hz;n=12 N 
100Hz ; n = 2 6, TTX^MWC; n=3, lHzMTTX ; n = 6, 
1 0 OHz&TTX ; n = 6 % *p<0. 001, **p<0. 0 000 1 

m c ^i-±mmmwi&n.n.fflffl:<oTx*n<> tc 0 n r 2 c <dm&s 1 rx* iooh 

^£tbfc 0 U3&>bJfc3&*£>* MK 8 0 1 (iNR 2 CmRNAM^< T'p t 
fc 0 |3 2^^ MK8 0 1ldD^.TCNQX(il. 0StJ«l 0 OHz^if t 
fg^Sr^n bfco 1 0 0 H z T^mRNAWJlJPli^ill^^^i/^^^P 

©?Stetefc«#Wfc*i8tT?£;fc:. AP5 ; ^NMDAgWy^^^ K 
MK 8 0 1 ; ^NMDA^Ty^^^ K CNQX ; AMPA^ 
T^^=?^^ K Cd&EGTA ; ^SW^^v'^^^t V^/V^o y*— 0 
#H^m*AE^ 3 — 8 mil "9 jg bfco 

HI HifMf^Jft^tlfcNMDAMGABAAtffrt^ 

^}*#^W$tb^l^ x £ 2MttNR2CJ:!) t>iE3i$Hfe (Do — *\ N 
R2CMI1 1 0 0ttz<D£5ti:llbm$l%LX£*)%L<mm£irifro NR2C© 

fcH-^UTv^ (ni) o 

7 



WO 2004/094587 



PCT/JP2004/005818 



±ib u ^— <d nmRxfif&— <o mm ^ ti^tiiEx <d mm &nf& u . m& 
±15 u^jg— <Dmm&xFm~<Dn l mn^n^n^m&&<D±&^teMmfrbt%m 
fc2$w<D— mx\t, m— <onmteBJ&<D}) >?nmt u n~oii?r- 

5i^©ttif|liSr*t. 01©±S<Z>0W:<«lffiiaS:*U El 

<0 mm 7 ^^$tbfc^T% J£*3&8&##4 ©j£®_bt?^H LT^53» 6 © 
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mmi (—*(D&mm) t& (x&je) <omm2 wi&vy >?mm) m 

4 (d m.m±xmm ltv^^is 6 (omm ^mm-r xmx$x 
ftzxsizmiRZftZo m 2 ©relate. ±mfrb&tz.mmi iti2<Dfii 

& 4 (omm ±x&m utv^ « 6 ©^ ® KigHHrr & xmvx v n § $tm % 
7frf 0 j&*5. msi irm®2«>t^E^m®^#^^ i*^^©igi^s 
±5fcs*i$^5o 0 3<&T£i:tf>Ewu -hB^b^fcaisi tnM2<D$Lm.M& 

5WM*7Flr 0 fc*5. til iig2tt^jE©ti©I^t H*^A©S 
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A) (ommi (#jfeM*^trV— £A (XteOE) <D®i2 (R^o 

(1) tfejgc^^^^Kwiaw- 

Wi/y ^©CJfciSSr^tHSV^:^ K (5mer fe5VM£6mer) ^i/^. 
Cys-Glu-Leu-Tyr-Gln RTf Cys-Glu-Leu-Tyr-Gln-Lys (DWt&^f^ Y^^Mt U 
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(2) m^tcmm 

• KLH (keyhole limpet hemocyanin) in 50%^ V "fe n — /V ( ^| 80%mg/ml) 
[Calibiochem^dO 

• DMFA (^^f/^/VAT/l'ft K) 

♦MBS (m-vW^ K'O^^-N- fc Kn3f^^i/W5 K^^fVW) 
[Pierce $fc] 

• y /Hti®;*7 7 ^ (77 PD-10) 

• 50mM y ^fife^ b V !>^y77- (pH7. 5) 

• lOOmM y b y ^A/^ ^77 (pH7. 2) 

•7n>fyb 3&£T S*»/< ^ b (FCA) 
. 7 n is b S?» a* is h (FIA) 

• i/y Isi? • &lt£|-ft^ 
^©77 ^ — *f ^ 

• lOOmM HEPES ^S'77' — (pH7. 5) 

• Affigel 10 15 O^-f jf^-y K*h] 

• 30KSE1* 

• PBS 

• 50mM ^ 3i y77 — (pH3. 0) 

• 2M b y ^y7 7^ (pH9. 5) 

• 20%^ y -fe n — /V^a Na-PBS 

Q ms/m&4b KLH ^Pi^i-§o KLH m 40mg(0. 5ml) £: 50mM V is^rT h y V A 
^5/7T-(pH7.5)1.5ml ^P^Ls * * — 7-&^-Ol#1-5o Jfcfc* 9. 3mg tf> 
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MBS & 0. 38ml <D DMFA KmBVtch<D% OWPMK Z.tl\Zlto7L%> 0 MBS WiM®., 
mm.X~ 30 &mW1rZ> 0 *:<D® S 2, OOOrpm^ 2 ^igji'frU -LitSrEinF-CJl^ 

fee 

<D MBS/^ffifc KLH £7 V — <D MBS ^fe^SH*5o Vr^^T PD-10 *7A|r 
£ 50mM ]} V V ^J^/^v^y— (pH7. 5) 40~50ml T?«g$£U spfl&fcbTJiS 

< o £;h/m®<03*'L\Jhi& 2ml U bfc^te 0. 5ml <o*y 77- 

SrAD^So Sfljb»t>o*:^-C^ai«E©llllR*-*&Je> (*3UO 2. 5ml & prevoid 

ib-c^Ts), 2mi <D&mm ms/mmt mo &®$L-rz> 0 ^x^m^ti 
® -a^^x is^?- Fzismk klh y ? y s c -a-^^ k 5m g 

4. 5ml <D lOOmM y i'Bfc (pH7. 2) {C^fi? U St#-f-5. £ <D 

m.v^^ms,^m^^xmm<Dpn^T^<>x^t^^t^mm-r^o zti^.o. 5mi 

(4) 

(D ^-^^r^VNT^y ^n — «fA-tt#:Sr»|JlUfe. £1\ f«J6 3kg <Z> * 1J- 3* 
t-^t Lt 1 Jfc&SESrfT 5 otfcXS^ISS 0. 3ml K3$ UT 0. 6ml (D FCA SriP 
jg^fife&SI [Branson Sonif ier 185 (bath type) x power 7~10, 3 ^^tgP} \Z. 
ioTxv;^gy^f§ 0 rt^Sr, fe^O^i^fii-^^T^^ 10 
-Jr^fe^^ttT&N'-rSo &tJ£tti 18G fcSVMS 21G SrfllV^o 

0. 15ml <D&cm®m& 0. 45ml <D PBS t?*3Rb,(Dfc ^tUfcW^^Tffi^S:^ 5o 
JB^S&lttKi 26G XX\f\ 
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( 5 ) ijifc<DT7^~^j~-mm 

q ry ^ ^^—^f^mUir^o r? ^ -T^—fefct ut« Affigei 10 

15 £/BV^o *i\ /nT't^^ K l~5mg £ 4ml <Z> lOOmM HEPES^y 
7 7- (pH7.5) mj§#-f-So l~2ml <7) Affigei ^r^7^^^/V^—-b-e 

Pifc3li5fc*£b (tK^WtK 10mlX2Hl), Itt^^^K^^Dx.So — S^4°C 

P^5|gfe^1-5o rof^ft, +;9-*<£>S©7K£W- 30*glFlH» 20%^* 7 -/VSriS 

7 Aid (rt#5~10mmm^) PBS ~C?fe$#-"t~<5o ##^JflL?f 10ml 

PBST?%5Rl^ (0.22*7^^0.45^111) ^rlU # 7 A^^Di-^o 

31i«£IIlJ& U 3~4 mWWJU^m <9 Mi" lml/#H^)o iSbi^m 50ml 

(7) PBS 9 ^ ^r^#i- 5 o 

® ^^!ElJtXi-?)o fcfe^C*0.5mlO2Mby^5'77- (pH9. 5) SrAfrb 
TSSV^fc^a— 7 7 ^ - W ?>^^^ffl I&ffi^ 5ml 
<Z> 50mM ? ^ y~7 7 — (pH3. 0) % lml/^U^m^XMM UTfT 

^W^^T^^*— ^l-^U 20%^y — Asg Na-PBS L-t3g#f3r*T 5 
(4<C, — mM) a &&(DfeMfe, 280nm(DTO?ri+?|lJUTfT9 (lmg IgG/ml, A 280 
= 1.4). ii^, l~10mg(D#^IgG^lHlJ^$^?> o ^m-SO'C^fT 

CfriSfe) 

(l) fflflaofftSK 

!7^/5^^felC XoXmUVtCo 7 DIV (days in vitro) it^3&> M^^^B 
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=-y h$£$i(DJ£A<Dfc#>^ 1 0mM©KC 1 ^#T-T h o 1 ~ 2 101 
8F*IUfco ffili^^-oVIl 1 0%«JfiLfl|S:^tf DMEM (Gibco BRL) 
|j:2Bf^iU ^<^ x B-27 (Gibco BRL) &*$?E Lfc Neurobasal Igtfi (Gibco 
BRL) Tit^Ufco W\ B-27 (Gibco BRL) &ffi^Ufc Neurobasal #ifc 

(Gibco BRL) j&>fe/$5i£%«:{ft*&Lfco G F P ^ ^1^^ ^-^tf^I<^ 
NRG^^^ K (pEGFP, Clontech) £ Lipofect amine (^^j£j^) 2000 (Gibco 
BRL) 131 J; b 9 V* 7 a ^bfc (Jftffi&l) b^^^^^^-^a 

J* ; 1~3%, H&fflU& ; 5~1 0%)o h7^7i^i/a V©2 4~3 6 H#W 
ll^-n^UMCPMA (Tocris) T?6 0^MJW*Ufe o 

(2) 1B»r^0>NRG<&tfettl 

Mi^mNRGl: h7^7x^^a ^bfc5 X10 6 ~5X10 7 $B 
m^3 Oftm&n^mfflL (1mA, 3 0~6 0VW) ^Im^tz.^ Mffofrb 
nbfttc&Wtgi&ZmfcV. tyhJaVl O&tM 0 0 (Millipore) SrJlV^T 
«*gU OlOOkD) RXfi'M+A «10kD) <D?>/*?m& 

^#^aj-e«kaUfe 0 ErbB y VK-fbfcl&V^ tf* U ^ n — -7vMft-ErbB4 

(Santa Cruz) J:Si&aett:PMft^ 9 o— *vHK*;*#^n Wfet 

ft: (4 G 10) £JlVN-C$S2fi$fclJ:J;i9 ^^7*oy b^SrfTofc (Rieff HI 
fdl J Neurosci, 19(24), 10757-10766 (1999) ) G :feggifc|lfcB*Ife<E> ^-T-fe — 

T'nf'f VA-Sepharose fc— ftKl 4TCC 1 ^W-f b bfc„ ^V^"C% 

7^ft-M:l 5 0 0 0 r pmT*3»^U _b?if Sr0^bfc o h%%& 
ffiMffimx* 2 lH]gfe^ U ^n-f>f >-^««?RmW!K» Lfco «WSr 3 
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creb y i/Mfc&tkm-rztcMc 7d i vc^iiw?:, m^mx 

1.0-1 5£f^iJ$fcUfciL t KT1 O^HSftL, ^ 

^n-t/V^-NRG^ 7V^-PCREB£i#:(BioLabs) 
-C^-febfCo ^febfc^JNBiaSrW'-^— H/Kili (Carl Zeiss) T?^b 
fc„ Alexa (SftiSflO Sfe** (Molecular probe) &—&$Cftb Lttffl bfc 
OBf*) 

( 1 ) J3M1£= * - o ^RtJR/MKJS*Sc«llJiaK:*5^ 5NRG ©JH^iiM© * 

(owMzm^-fc-o mm&~=L—v^ (pn) » % is bioe (e i 8) 

J4U /hjHSg&fflBlfi (GC) fiffi4t7 0 1 (P7) d^lilt t^^rx— 
P^T^mNRGO^^^^M^^^^^^^^^x^ErbB^tJ 5 ^^^ 

Vi^fcfrU: J: 3&gEttfl^ RU^PCREB jftffcSrffl l^fcftft*IMS'fW#*r ^ 
GFP- t a g&-£t?i!fi34fe;t^ANRG/3 1 $r h7^7i^^3 y UcS^ 

h-13-T±T-h (PMA) 0^MJW*b^**=a — o^RtWSHft 

m^mm t m%Lfflfav>ffl <o -y-r-?* snr G^m^m^ ut, ErbB 2 

Rt^ErbB4*S/hlH5RHlB8#UTVN5r:^tt|IE#t?*> ; 5 (0zakiM{& Nature, 390, 
691-694(1997) ; 2k.X$ Ozaki M fife Neurosci Res, 30 (4), 351-354 (1998) ) 0 ErbB4 

<o&mz. 'mmn.mmx*te-( i/*h n&xi4 is* ErbB2 ©asm* u t>3aa> 

ofCo f-W^ y y^AMPfSW^W^S (CREB) ©U^W, ErbB4 
v^7 r Vl"lKjljgS&<£> $ bl£T$DK:§8#U-^fc (Taberbero A Mol Cell 
Neurosci, 10, 309-322 (1998) ) e PMAfMiOliii-a-n ^SlSi 

j&©«f*i<fe©^#i&»sriiiJDiu, moMiatc 5 ~ i o#mmm bfc„ #t 

ErbB4#t#fc: £ Z#L&tt&&\z,m&Ml&fr h(0=7^^-Y^ SDS-PAGE XW&X U 
•fny (^t-TYK) Tf^fflbfCc b7^7s^^3 
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yUV«^=a-oy (None), *<9 9 — £r h 7 7 31 ^ *s a ^bfcBK*gE 
(vPNh NRGSrfy^^i^^gytfcIi^^-Dy (tPNh 
— b7^7x^^3 (vGC), RXfmNRG^: 

7*L?isa>V1timM1& (tGC) frb, ^^m^mUVIto mNRG^h 
=7 is* 7 m ^ a > Lfcllt^a — * h7^7x^ 

$55 UT\ ^ y ^M^ttt:^ bfc (13 6 B, ®6C) 0 ±#tfcsNRGif4, 
0MJ3£3rffiV^TErbB y y»J;otHIUAi 0 inNRG^ h7^7x^i/ 

g ^^tc-^—visfrbnbtitcZkftigmzXZ) 1 8 okD©fpvy-yyt 

fb^yfU PMAWISrlV^f^KSitibofc (B6B). hy^7x^ 

<Dmmt£?£& : £iF£t£fr'otZo U£>U y nyt'fy h (ffl^tt) mNRGSr 
jg^-^ — n^id ^7^7i^ b Ufc*£\ ErbB4 V ^ift^btt0*"e*o^ o 
£ ft PKCgttttl^ s NRG»^x.mNRG^5)I4Lfcr 

iSr^-f"o 0 6 cfcL*3Vvt\ y ^SMfc©J4*W\ ErbB4 &#K:J:5$&KifcPMj|K: 
:/o y b L-fc ErbB4 S^^tetfb-CBtJp-fbUfc. 

CREB- y ^ifcfb<0*&*«rei 6 OD(C^i- 0 PMAit (60 #W) Id J; 9 #CtH£ 

^^^cREB^t?^ufco mm&-~— o^d>6>©^# 

«f«SS:*!l* (a N bMc) ©fcfcfcttJl U jS^Jfe^^^bO^#^§r 
(d, e^f) ^fc&^JSUfCo ✓■^/I'Dtt, (a, d), 

(b, e) WMNRG (c, f) ^i~o (cftVf) «\ 

Ui^tlfc^ttM^tt^NRGIrttSftfT'fe^o c b 
XUSf ^fe e <£>3l##tex WimNRG^^O s N R GlJl £ 9 $ ft 5 
CREB y ^{b^r^-t-o J; 5 5^£Jl±©Mt(C, CREB y i^Ife 

-ffc3ftS««**tfc. ^^0^»Sr^Ufc#^^«, KClWaSNRG 
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©HMWifete. ErbB-lW CREB-y ^>fb<D^^^>^tt^^Ufc 0 ErbB-^tF 

creb- y ^Bft-fb?stt©sii^e>N ^^^K^»fi^si*T 5 /^IB?lJ£:III^U 
fc 0 0 6EXtJ«6FK:^-rii9x ELYQKRVLTf^©^!^ 9 

9 nftm&w e ws* £ * *»o fc„ ^ owao k a» s> g ^ <D&mM 

M6 Ffc*-f-at)9JWtf!>iifel>*r^Cfc. NRGtt^o^BfT- £ (ADAM 
s)77^ y — -?xi*rT— H<DmWk UT$R^£tvrV^ (Shirakabe K ftfe J Biol 
Chem, 276(12), 9352-9358 (2000)) 0 ^^D/arT-f tJ:5NRG|]|fli, £ 

{i^U^^®-Cjgr 5 ^ ^J&S^^&frTV^ (Loeb JA ft Mol Cell Neurosci, 
11(1-2), 77-91 (1998) ) e NRG©^y/^fm NRGW 

( 2 ) ^° * — ^b«at JM»te J;5NRG©^y/^ S^itr 

CREB- y ^8MbJSH£&, ^l-PCREB V ^ ^L^fe^^WS&>f b^^**f \Z£ *) MM 

u m^c*!)m^J:5/MeijE*fe»^)CREB y ^^b<75*3a^#srw^fco sB*C[j»Bia 
*mtezm$iik^5frmmfzmz.WMmm\stc os7(da;rt*b). lHz^bi 
o oHz<Dj^^t*y i/mkmms&mzfr. eoHzastitfcofc. 5 oh 

zt© creb- y ^BMbfiHttt* thP^A^V^oy^TTX-ese. 
6 ±5. 4 5%^n5/^$tbfc„ BIB KISS VvT\ PCREB-|^44M£rf1-$l U ^ttB 

m^^ut^tol/co ztib&mnkte. mtezmmmzxy) ~=L-v^mi& 

fete 5 OH 2 -efcofc 0 
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mnmmt. fe^mmx 30m 0. 1 ~ 1 0 0 h z xmm&iiz-mbtiz o . 

2ms e c©£g^°/W*.©2£$5?5 (1mA) Xftt£-otz. 0 +3H-l2J$r £*Vfc^©N 

#L-ErbB4 £i#:-Ci££ U^UfSiNRGW:. £l TYK ^«^ffiV^fc^^o y b 
j; 19 &m Ufc 0 y vSKboSft^tt, ErbB4 tsy^/v^^XfflB&tolrZ riH 

«t 9 au^ufco y ^M^^'Wi, Jtifeu-t 5 0 h z ©$ij 

**eW3ftUl3Sl^ofc (H8AOT8B), 4kW1&m<D CREB-y^SMb»ttt>5 
0Hz<Z>*y*iS*3atf*)O*: (El SCROTI 8 D) G PNN & <D^#^Jtt 

CREB V ^mfcfc&^X GC t I^H©MlR)£:^ bf^„ 5 0 H z ©$J$tl?. 77. 4± 
2. 08%© GC PCREB Bitter £> "3,100Hz ©#J#-m,62. 5±4. 17%© GC & PCREB 
IW4T»fcS 0 PCREB (DBlJ&H'-?\-Z5 OHzXm^Zfotc (n=15, n^hn 
-;H^LTP<0. 00 0 1 8. ttfej£) 0 5 0 H z ©^TO- £ § CREB V l/Wt 
fl5ttH7Ul«t 9ffiL*$tLyt (n=7, 5 OH z»i^ttP= 0. 003)^ 
§]il©NRG C£$c3E&flO SrmsmUftK: h9^7*^^9 #8134:5 
0 H z X%mVK.Wr'£t. PCREB ©8ctt^j&tei&> bfc ( n = 5 % 5 0 H z 
MUTP = 0. 00 5)o 

(ftsNRG^) SrttffiUfc, |!5Xl0 7 i(Df7^7x^ 
v-a ^UfcSMJ^^fflbT^^^HIIiXbfCo 1 0 0 kDSUi&tM 0 k 

D*^©^^^«^-fe-^ hyayi o &t$i o 0jS*b«jB&/Bv v rBfc*u -t 

P&SrfrV^* NRG©0 17>f y?t- AOMit*l5ft-NRGj5 1 
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3 0 ~ 4 0 k D <DQLW.fcifem£tlfro H 7 "C 5 0 H z o"jWat©»fr^ -gOWf 
I©NR G©i/^t/Hiffl 6 tl^ttl ^ eJUt©jBf**»6>, s NRG 

mNRG^b m^-T 5 ^ t f>m W L fc c 

tt^Jifc^ JJT^^-f^tl^ff (ABI prism 7700, Perkin Elmer) gr^fro 
tCo Primer Express (PE Biosystems) 3rfflV>T7 P 7-< ^—^I^ TaqMan :/n — 
ISH- U/Co #^7^—1- £ 9 if ipg Ufc P C RMJteT# n — * y/V_ht? v->-^ 

^©at^^^U^^ofCo ^a^-Cft, TTX (1 juM, Tocrish D-A 
P5 (5 0/xM % Tocris), MK 8 0 1 (2 5ajM, Tocris), CNQX ( 1 0 n 
M, TocrisK Cd ( 1 0 0 n M, Wako Inc. ) WEGTA ( 1 mM, Sigma) % 

NMDA&tfGABAA g^ffcl^^S' b^im^^t?^ 5«^?£tt<^* 

NMDAWGABAA ^mRNAW«, -i^tf hot 

1-2 10 B©ig**T^*Ufc 0 J$iiM4>©NMDAMGAB 
AAS^ft^&l^^ 1 -— ^ btDmRNA^^l^A^l/^fc ([§19 A) 0 — P 
l/(&m&)^/7— & (NSE) LT/i^fc„ P 7 -7 ^^blMUfc 7 

DIV (days in vitro) *ga=~-n ^<Dt£«te, Mt^y«P14-r 
!7^0^©^S^^P— t?fe&„ ^yif#OP14T\ NR2BM«« 
»HS-e>'^^ b^l7^-f-6— ^ NR2C^m^^S^»^^^tbSo NM 
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GAB AA 1, 0 2&tf <y 2i^^^^ M£-f ^tftftoP 1 4t^iMt 

:I«^JM£^&5^&$C (0~100Hz) -eimA-C3 OftffimWlVtc. 

(H9B, 9c)„ mw&<DMfa<D&^mmmz<t^&RT$ttNRGttfcm& 

MDA^MNR 2 BWGABAAo 2, y 1 £>ifH=i\ tt^f lM<D^^tefi>r*b<£> 
^»^^B^ei-^ffi^tV^^ofc„ NMDA»NR2Ct^=y b 

1 H z 1 0 0 H z O^Stt©Eti 1 1 i o Tffil $ tl, 100 

h z ft ^(Dmm^xcDmmx^m $ ^tfnt^ptsT t x k x ^ •? n y ? £ tnt 0 

1H z tf>H«t-J;5NR 2 Ctf^Pte, TTXia <9 3&< fS^n ZfltZfro 
fco GABAA ^^2t^s/b©f^ mRNA^m^ 0. 1 fab 1 
OH z <D{g;ji)»^flJ^li>!JPU/c„ ^^^fUi!C{-J;^^P»TTX^J; «9 
1&#lftK::/n^£*i,fc3S x l 0 0Hzfc«fc5 j3 2 (D^PfiTTX^J; 9 :/u y 

NMDASU«AMPA^tMtt^ ^t^d^A-V^ 
ft^WNR2C^j5 2 5l^i 1 ^^^-M-^U-CV^-5i^^$tl,fc 0 1H 
z-eflJ^bfdNR2CT*», mRNA©MttNMDA, AMPA»7y^ 

f m J; V) 3£< PJL$£*bfc 0 HMJ^iSiSc 1 0 0 H z #^MK 8 0 1 

^NMDA^7V^=f=^ h)^NR2Cit^P^3S<^n y ? Ufc 0 
#/l^>-!>A^^/W3u AMPAg^i!) ^NR2C^lcW-%-bTVNfc„ 
lHz-e$lJ^CUfc/3 2~m N flJ^CjS^ 1 H z ©NR 2 C©i^J: l*lfi6©*t*T? 
fcofCo 10 0HzT'»Lfc^ 2©mRNA©i|ilD}l NMD A> AMP A^ 

— ; C d & E GT A) \Z. £ 9 &tlfr 0 NR 2 CRX* 0 2 (Dmft <DiSt&X% A 

20 



WO 2004/094587 PCT/JP2004/005818 

(C) #3tf 
(HJfe#)tf>#il) 

EI 1 0 ICl^i-a 9 . /MMmiBJ3S«, NMDAWABAA ^tf^tt 

(Buonanno A fib, Curr Opin Neurobiol, ' 9, 110-120 (1999) )„ /^-Vft 
(Buonanno A fife, Curr Opin Neurobiol, 9, 110-120 (1999) ) 0 
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* Planus**. ^^^^M^^^mummkmrn-r^m^ 

&#*>5 (110), ls'T'7xj&j£}Bm\z3S^X* ni/f)>t>(D 

« swuxt^^-^-^ ftias© =• » — n ^ pg ©^im 33 # § m&vg t % 

Z-bfrlZ> (El 1 0 CD I I ) Q 

Klfto fco &m&%C<DfflWtX'n (1Hz), $ 2 R NAIi^/V^ 5: ^IfeS3£fWfc.t* 
ErbB S^fl^JSteteSr^LTx NR 2 C RNAi D fc#*Kl*^$*L;fc„ NR 
2CmRNA}4 > ffiJ3&& (10 0Hz) T'te 0 2 £ 9 t> & < «S#$*L X 

(#&£, NMDA^ffi ©JSttfb&tffcofc. NRGCD^W^ 
K#W©*K6Bli£$!i:*T?a>5 5 oh z -ete, NR 2 C2fct*j3 21^-^-5/ vmWtt 

R G om£3W*m^fiHft m J: o TftfllP $ JbT V n 5 WfBtttelEfcitt $ ftT V n 5 
(Ozaki M fife The Neuroscientist, 7(2), 146-154 (2001) ) c ^MIMMXte, NR 
Geo* R^Vf^ U^t?«^tS»o^^ — ^K: «fc o Tf&HSP $ 

^TV^^&^feTlliiELfco NRGI4NR 2 C^j3 21^^-5' b3§m£r 
R*^S©fc#5refc5»**b£t>, ftmWtm (Ml o<dirz? in) .RtffWg: 

m m i o co id (Dmx-m^mfDMmm^—m^ctco ^(D^-m^mm-r 

% ( 2 ) egaftm^jpijaicte. ^M^tyft^^/n ©3& 
*£SB#WM!l5 5 (EI 9, c). v^^^co^a^^T, 
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^^^^ ^/KDS^boil^.'a-^ic £ o ^TV^ir^k^So 
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z^t b-rz>. m&m i izLmmcommmmmo 
6. mmm-z>mm&* y^^<o^- yvtwrnxibz, mi&$.ifrb3<D 
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9. t&mmifc&ftmviifcx-tbz. m^s^m^m^m^mwc^o 
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SEQUENCE LISTING 
<110> RIKEN 

<120> A device for cell stimulation 

<130> A41260A 

<160> 2 

<210> 1 

<211> 6 

<212> PRT 

<213> Synthetic peptide 
<400> 1 

Cys Glu Glu Leu Tyr Gin 

1 5 
<210> 2 
<211> 6 
<212> PRT 

<213> Synthetic peptide 
<400> 2 

Cys Glu Leu Tyr Gin Lys 
1 5 
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